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ABSTRACT 
 Rob is a traditional fermented milk product popularly used in the Sudan. It 
is characterized by its high acidity, smooth texture and characteristics aroma. 
 This study was done to determine the likely presence of yeasts in Rob. 
 Sixty Rob samples were collected from Elezba, Elhaj-Yousif, Dar-Elsalam 
and Soba. The samples were divided into three categories according to site of 
collection: ٣٠ samples from household levels, ٢٠ from public restaurants in 
Khartoum (Elsug Elarabi); Omdurman (Elsug Elshaabi); Khartoum North (Hillat 
Kuku) and ١٠ samples from the Blue Nile Company for Dairy Products (Capo 
Factory). 
 The pH of the samples were measured on site. It ranged from ٣٫٨٥ to ٤٫٥٦ 
in household levels, ٤٫٠١ to ٥٫٠١ in restaurant samples and ٤٫٠٠ to ٥٫٠٥ in Capo 
Factory samples. 
 Rob samples were subjected to mycological investigation for isolation and 
identification of yeasts. Yeast isolates were identified according to: Lodder 
(١٩٧٤)., Barnett, J.A., Payne, R.W. and Yarrow D. (١٩٨٣);  and  Kreger-Van-Rij 
(١٩٨٤). 
 One hundred yeast isolates were obtained, identified and were found to 
belong to ٣ genera and ٦ species, namely, Saccharomyces cerevisiae, S. globosus, 
S. exigus, Kluyveromyces marxianus, Kluy lactis and Candida kefyr. 
 The predominant yeast was found to be Saccharomyces cerevisiae, (٦٠٪), 
followed by Candida kefyr (٢٠٪), Saccharomyces globosus and Saccharomyces 
exigus (١٠٪, ٢٪), respectively, Kluyveromyces marxianus and Kluy lactis 
constituted ٥٪, ٣٪ respectively of the test samples. 
 Saccharomyces exigus was not isolated from Capo Factory samples, 
whereas Kluyveromyces marxianus and Kluy lactis were isolated from house hold 
levels samples only. Judging by acceptable acidity and hygienic conditions, Rob 
samples collected from Capo Factory were of better quality than those collected 
from household level and restaurants.  
 
 ﺧﻼﺻـﺔ اﻷﻃﺮوﺣـﺔ
ﻴﺘﻤﻴﺯ  .ﺍﻟﺭﻭﺏ ﻋﺒﺎﺭﺓ ﻋﻥ ﻤﻨﺘﺞ ﺘﻘﻠﻴﺩﻱ ﻤﻥ ﺍﻟﻠﺒﻥ ﺍﻟﻤﺨﻤﺭ ﻭﻫﻭ ﻭﺍﺴﻊ ﺍﻻﺴﺘﻌﻤﺎل ﻓﻲ ﺍﻟﺴﻭﺩﺍﻥ
ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴـﺔ ﺃﺠﺭﻴـﺕ ﻟﺘﺤﺩﻴـﺩ  .ﺍﻟﺭﻭﺏ ﺒﺎﻟﺤﻤﻭﻀﺔ ﺍﻟﻌﺎﻟﻴﺔ ﻭﺍﻟﻘﻭﺍﻡ ﺍﻟﻨﺎﻋﻡ ﻭﺍﻟﻨﻜﻬﺔ ﺍﻟﻤﻤﻴﺯﺓ
  . ﻤﻥ ﺍﻟﺨﻤﺎﺌﺭ ﻓﻲ ﺍﻟﺭﻭﺏ ﻭﺠﻭﺩ ﺍﻷﻨﻭﺍﻉ ﺍﻟﻤﺨﺘﻠﻔﺔ
. ﺯﺒﺔ، ﺍﻟﺤﺎﺝ ﻴﻭﺴﻑ، ﺩﺍﺭ ﺍﻟﺴﻼﻡ ﻭﺴـﻭﺒﺎ ﺍﻟﻌ: ﺘﻡ ﺠﻤﻊ ﺴﺘﻴﻥ ﻋﻴﻨﺔ ﺭﻭﺏ ﻤﻥ ﻤﻨﺎﻁﻕ  
ﻗﺴﻤﺕ ﺇﻟﻲ ﺜﻼﺙ ﻤﺠﻤﻭﻋﺎﺕ ﺘﺒﻌﺎﹰ ﻟﻠﻤﻨﻁﻘﺔ ﺍﻟﺘﻲ ﺘﻡ ﻓﻴﻬﺎ ﺠﻤﻊ ﺍﻟﻌﻴﻨﺎﺕ، ﺜﻼﺜـﻭﻥ   ﻫﺫﻩ ﺍﻟﻌﻴﻨﺎﺕ
 (ﺍﻟﺨﺭﻁـﻭﻡ )ﻭﻋﺸﺭﻭﻥ ﻋﻴﻨﺔ ﻤﻥ ﺍﻟﻤﻁﺎﻋﻡ ﺍﻟﺸﻌﺒﻴﺔ ﺒﺎﻟـﺴﻭﻕ ﺍﻟﻌﺭﺒـﻲ  )ﻋﻴﻨﺔ ﻤﻥ ﺍﻟﻤﻨﺎﺯل
ﺔ ﺍﻟﻨﻴل ﻭﻋﺸﺭﺓ ﻋﻴﻨﺎﺕ ﻤﻥ ﺸﺭﻜ (  ﺍﻟﺨﺭﻁﻭﻡ ﺒﺤﺭﻱ )ﻭﺤﻠﺔ ﻜﻭﻜﻭ ( ﺃﻤﺩﺭﻤﺎﻥ)ﻭﺍﻟﺴﻭﻕ ﺍﻟﺸﻌﺒﻲ 
  (.ﻤﺼﻨﻊ ﻜﺎﺒﻭ)ﺍﻷﺯﺭﻕ ﻟﻸﻟﺒﺎﻥ ﺍﻟﻤﺤﺩﻭﺩﺓ 
ﻓﻲ ﻋﻴﻨـﺎﺕ  ٥٨,٣ – ٦٥,٤ﺘﻡ ﻗﻴﺎﺱ ﺍﻷﺱ ﺍﻟﻬﻴﺩﺭﻭﺠﻴﻨﻲ ﻟﻠﻌﻴﻨﺎﺕ ﻭﻜﺎﻥ ﺒﺘﺭﺍﻭﺡ ﻤﺎ ﺒﻴﻥ     
ﻓـﻲ  ٠٠,٤ – ١٠,٥ﻓﻲ ﻋﻴﻨﺎﺕ ﺭﻭﺏ ﺍﻟﻤﻁﺎﻋـﻡ،  ١٠,٤ – ١٠,٥ﺭﻭﺏ ﺍﻟﻤﻨﺎﺯل، ﻭﻤﺎ ﺒﻴﻥ 
 ﻭﺍﻟﺘﻌﺭﻑ ﻋﻠـﻰ ﻋﻴﻨﺎﺕ ﺍﻟﺭﻭﺏ ﺘﻡ ﺘﺤﻠﻴﻠﻬﺎ ﻤﻌﻤﻠﻴـﺎﹰ ﻷﺠل ﺍﻟﻌﺯل .ﻋﻴﻨـﺎﺕ ﺭﻭﺏ ﺍﻟﻤﺼـﺎﻨﻊ
 dna .W.R ,enyaP ;.A.J ,ttenraBﺍﻟﺨﻤﺎﺌﺭ ﺍﻟﻤﻭﺠﻭﺩﺓ ﻓﻴﻬـﺎ، ﺍﻟﺘﻌﺭﻑ ﺘﻡ ﺒﻨﺎﺀﺍﹰ ﻋﻠـﻰ 
 ..)٤٧٩١( reddoL dna )٤٨٩١( jiR-naV-regerK ;٣٨٩١( .D ,worraY
ﻋﻨﺩ ﺍﻟﺘﻌﺭﻑ ﻋﻠﻰ ﺍﻟﺨﻤﺎﺌﺭ ﺍﻟﻤﺭﺘﺒﻁﺔ ﺒﺘﺨﻤﻴﺭ ﺍﻟﺭﻭﺏ ﺘﻡ ﺍﻟﺤﺼﻭل ﻋﻠﻰ ﻤﺎﺌﺔ ﻋﺯﻟـﺔ  
  :ﻟﻲ ﺜﻼﺜﺔ ﺃﺠﻨﺎﺱ ﻭﺴﺘﺔ ﺃﻨﻭﺍﻉ ﻤﻥ ﺍﻟﺨﻤﺎﺌﺭ ﻭﻫﻲﻭﺘﻡ ﺍﻟﺘﻌﺭﻑ ﻋﻠﻴﻬﺎ ﺤﻴﺙ ﻭﺠﺩ ﺃﻨﻬﺎ ﺘﻨﺘﻤﻲ ﺇ
ﺍﻟﺴﺎﺭﻜﺭﻭﻤﺎﻴﺴﺱ ﺴﻴﺭﻓﻴـﺴﻴﻰ ، ﺴﺎﺭﻜﺭﻭﻤﺎﻴـﺴﺱ ﻏﻠﻭﺒﻭﺴـﺱ، ﺴﺎﺭﻜﻭﻤﺎﻴـﺴﺱ ﺇﻜـﺱ، 
  .ﻜﻠﻴﻭﻓﻴﺭﻤﺎﻴﺱ ﻤﺎﺭﻜﻨﺴﺱ، ﻜﻠﻴﻭﻓﻴﺭﻭﻤﺎﻴﺴﺱ ﻻﻜﺘﺯ ﻭﻜﺎﻨﺩﻴﺩﺍ ﻜﺎﻓﻴﺭ 
ﺜـﻡ  ﻭﻜﺎﻨﺩﻴـﺩﺍ % ٠٦ﺍﻟﺨﻤﺎﺌﺭ ﺍﻟﺘﻲ ﻋﺯﻟﺕ ﺒﻜﺜﺭﺓ ﻫﻰ ﺍﻟﺴﺎﺭﻜﺭﻭﻤﺎﻴﺴﺱ ﺴﻴﺭﻓﻴﺴﻴﻰ ﺒﻨـﺴﺒﺔ 
  %.٠٢ﻜﺎﻓﻴﺭ ﺒﻨﺴﺒﺔ 
ﻋﻠـﻰ % ٢ﻭ% ٠١ﺭﻭﻤﺎﻴﺴﺱ ﻏﻠﻭﺒﻭﺴﺱ، ﺴﺎﺭﻜﻭﻤﺎﻴـﺴﺱ ﺇﻜـﺱ ﻭﺠـﺩﺕ ﺒﻨـﺴﺒﺔ ﺴﺎﺭﻜ
% ٣ﻭ% ٥ﻭﺒﻴﻨﻤﺎ، ﻜﻠﻴﻭﻓﻴﺭﻤﺎﻴﺴﺱ ﻤﺎﺭﻜﻨﺴﺱ، ﻜﻠﻴﻭﻓﻴﺭﻭﻤﺎﻴﺴﺱ ﻻﻜﺘﺯ ﻭﺠﺩﺕ ﺒﻨﺴﺒﺔ ،ﺍﻟﺘﻭﺍﻟﻰ
  .ﻋﻠﻰ ﺍﻟﺘﻭﺍﻟﻰ
ﺴﺎﺭﻜﻭﻤﺎﻴﺴﺱ ﺇﻜﺱ ﻟﻡ ﻴﺘﻡ  ﻋﺯﻟﻬﺎ ﻤﻥ ﻋﻴﻨﺎﺕ ﺭﻭﺏ ﻤﺼﻨﻊ ﻜـﺎﺒﻭ ﺒﻴﻨﻤـﺎ ﻜﻠﻴﻭﻓﻴﺭﻤﺎﻴـﺴﺱ 
  . ﺍﻟﻤﻨﺎﺯلﻤﺎﺭﻜﻨﺴﺱ ﺘﻡ  ﻋﺯﻟﻬﺎ ﻤﻥ ﺍﻟﻌﻴﻨﺎﺕ ﺍﻟﺘﻰ ﺠﻤﻌﺕ ﻤﻥ
ﻭﻫﺫﻩ ﺍﻟﻨﺘﺎﺌﺞ ﺘﺅﻜﺩ ﺃﻥ ﺍﻟﺭﻭﺏ ﺍﻟﻤﻨﺘﺞ ﻓﻲ ﻤﺼﻨﻊ ﻜـﺎﺒﻭ ﻫـﻭ ﺍﻻﻓـﻀل ﻨـﺴﺒﺔ ﻻﻥ ﺩﺭﺠـﺔ 
ﺍﻟﺤﻤﻭﻀﺔ ﻓﻴﻪ ﻤﻘﺒﻭﻟﺔ ﻜﻤﺎ ﺃﻥ ﻗﻠﺔ ﻋﺩﺩ ﺍﻟﺨﻤﺎﺌﺭ ﻴﺅﻜﺩ ﺃﻥ ﺍﻟﺘﺼﻨﻴﻊ ﺘﻡ ﻓﻲ ﻅـﺭﻭﻑ ﺼـﺤﻴﺔ 
          .                                                                                             ﻤﻼﺌﻤﺔ
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CHAPTER ONE 
INTRODUCTION 
 CHAPTER ONE 
INTRODUCTION 
 
 Sudan is the largest country in Africa, which has the largest 
number of animal. More than ٨٠٪ of the national herd is associated 
with nomads' extensive system of management (Mahjoub, ٢٠٠٢). 
 About ٦٠٪ of the quantity of milk produced in Sudan is 
processed into some fermented dairy products. Rob is one of the four 
indigenous fermented dairy products in the Sudan; others are Gariss, 
Laban-gadim and mish (Dirar, ١٩٩٣). 
 Rob is a popular traditionally fermented milk produced mainly 
in the rural areas of Sudan. Rob making is particularly the only means 
known to Sudanese nomads for the processing of surplus milk. Butter 
is another product obtained from this processing (Dirar, ١٩٩٧). 
 Practically all Rob is produced by nomadic tribes during the 
rainy season, particularly in central and western Sudan where most of 
the animal wealth is found (Elmerdi, ١٩٨٨). 
 The bulk of Rob is made from cow, goat and ewe milk or a 
mixture of these milks, and prepared in special containers known as 
si'in which are not used for other purposes (Dirar, ١٩٩٣). 
 Rob is fermented in a traditional way on household levels. Milk 
surplus to the consumption of the family is collected in si'in, 
inoculated with a starter from the fermentation of the previous day, 
and left to ferment overnight. It is then churned early in the morning 
to obtain Rob and butter (Abdelgadir, Ahmed and Dirar, ١٩٩٨). 
  Freshly produced Rob has a pleasant taste with a pH of about 
٤٫٥ and people enjoy it much as a drink without any additives. 
However, after ١ to٢ hours, Rob sours and it's pH drops to below ٤٫٠. 
This sour milk is also used as a drink, but after dilution with water and 
the addition of sugar. It is also given to young animals as a milk 
replace (Dirar, ١٩٩٣). 
 Rob is used as food for human consumption. Freshly prepared 
Rob has a very inviting flavour and it is consumed directly together 
with small floating bits of butter on its surface (Mahjoub, ٢٠٠٢). 
 When fresh milk is allowed to sour spontaneously during the 
hot summer of the Sudan at ambience temperature (٣٧ – ٤٢oC) the 
common group of microorganism in Rob are the lactobacilli, 
streptococci and different types of yeasts species (Suliman, ١٩٨٢).  
 Most previous researches were undertaken to study bacteria 
associated with the Sudanese sour milk products (Rob). 
 This study deals with yeasts associated with the fermentation of 
the milk product (Rob). 
Objectives and justifications: 
 The aim of this study is to: 
١. Isolate and identify yeasts associated with Rob fermentation. 
٢. To evaluate new ways and technical methodology to produce 
standardized and hygienic Rob for sale to the consumers. 
٣. New isolates of yeasts may attract the attention of the dairy 
industry for development of starter culture as well as for new 
products and new tastes.  
  
 
 
 
 
 
CHAPTER TWO 
LITERATURE REVIEW 
CHAPTER TWO 
LITERATURE REVIEW 
 
٢٫١ Country profile: 
The Sudan is the largest African country, covering an area of 
about ٢٥ million square kilometers and extending for about ٢٠٠٠ km 
from latitude ٢٢o to latitude ٣o N. Natural pastures both in the central 
plains and the sandy soils of the western part (Darfur and Kordofan) 
cover an area of about ٥ million feddans, where the bulk of the animal 
wealth found (Ahmed, ٢٠٠٠). 
٢٫٢ Animal wealth of the Sudan: 
 Livestock is one of Sudan's major Agricultural Resources. The 
latest estimates of the animal wealth of the Sudan (Ministry of Animal 
Resources, ٢٠٠٣), give figures of ١٤٣ million heads of which, ٥٤ 
million as sheep, ٤٩ million goats, ٣٦ million cows and ٢ million 
camels. The Sudan is the second wealthiest African country in 
animals. Cattle, the primary source of milk, are in the hands of 
pastoral tribes in the Western Southern and Central States (Hamad, 
٢٠٠١). 
 The Sudanese cattle are a mixture of African shorthorn, hump-
less, hamitic and Asicatic zebu breeds (Atabani, ١٩٦٦). The best milk 
breeds are the Butana and Kenana of the southeast, these are now 
being crossed with imported European breeds to improve milk yield 
(Abdella, ١٩٨٧).   
 
٢٫٣ Present Sudanese milk culture: 
 Milk today is very important in the Sudanese culture. It's 
perhaps the right thing to consider the Sudanese general culture as 
basically that of a nomad. The towns and villages found today were 
originally started by animals owing nomads and due to some ravage of 
nature, lost their flocks and so led a settle life but still keeping some 
animals and preserving their milk culture (Hamad, ٢٠٠١). 
 For pastoralist, milk is the linchpin of life. Jackson (١٩٨٣) 
mentioned that porridge from sorghum with cow's milk was the staple 
diet of the Nuer. Milk is the most important food of the Misseriya of 
Kordofan, and the Baggara tribes in general, largely live on milk. 
Mclean (١٩٨٥) stated that in the Sudan milk was an important part of 
the rural diet and the average family in northern Kordofan possessed 
٥٢ heads of live stock. 
٢٫٤ Status of milk production and consumption: 
 The available estimates of milk production in the Sudan vary 
widely and no accurate statistics are kept. More than ٨٠٪ of the 
national herd is associated with nomadic communities is estimated to 
be about ٦٫١ million tons out of ٧٫٦ million tons the estimated annual 
national production of milk. Recently the Ministry of Animal 
Resources (٢٠٠٣) gave an estimate of annual milk production of ٧٫٥٨ 
millions tons of which ٥ million tons (٦٦٪) are cow's milk. Goat milk 
made ١٫٩ million tons, sheep ٠٫٦٥ millions and camels milk only ٠٫٣٣ 
million tons (Hamad, ٢٠٠١).  
 The cow milk production constitutes about ٢٫٦٢٪ of the world 
and ١٦٫٧٩٪ of African cow milk production, while the sheep milk 
production constitutes around ٦٫٣٦٪ of the world's and ١٧٫٨٪ of 
African sheep milk production. Goat milk of about ٦٫٣٦٪ of the world 
and ٣١٫٤٪ of African goat milk production (FAO, ١٩٩٨). 
 More than ٦٠٪ of the quantity of milk produced in Sudan is 
processed into some fermented dairy products.  
٢٫٤٫١ Milk supply:  
 The main source of fresh milk is the cows followed by the goats 
and sheep. The goats which were more important in the past were 
mainly kept within households. But due to limitation of space in the 
households, the goats have been pushed out of the towns to the 
peripheries and have been replaced by the cows that placed in farms 
near the houses or in special farms (Ahmed, ٢٠٠٠).  
 The traditional owners keep local breeds of cows; whereas the 
modern farmers have successfully introduced foreign breeds. The 
dairy cows in Khartoum State are estimated to be ١٣٠٫٥١٤ heads, 
whereas local breed constitute ٤٩٫٣٣٪ and foreign breeds about ٣٫٣٧٪ 
(Ahmed, ٢٠٠٠). 
٢٫٥ Fermented dairy products:   
 There are different fermented dairy products that owe their 
production and characteristic to the activities of microorganisms. 
These types of food products are preserved so that their shelf life is 
extended over that of the raw materials (Babiker, ١٩٨٩). 
 The term fermentation was first applied when the only known 
reaction of this kind was the production of wine the early fermentation 
concepts stated that a fermentation was strictly a chemical 
phenomenon. It was not until Gay Lussac (١٩٦٠ – ١٨١٠), studied the 
chemical aspects of the process and changed the meaning to: the 
breakdown of sugar into ethanol and Co٢ (Babiker, ١٩٨٩). However 
between ١٨٥٦ and ١٨٧٥ Louis Pasteur showed conclusively that 
fermentation resulted form microbial action and each type of 
fermentation was accompanied by the growth of a particular type of 
microorganisms (Kosikowski, ١٩٨٢). 
 The fermentation of dairy food products differed with different 
microorganisms being governed in the main by the enzyme complex 
of the cells and the environmental condition. The economic value of 
these by-products led to the development of industrial microbiology 
(Hamad, ٢٠٠١). 
٢٫٥٫١ Nutritive value of fermented milk: 
 Fermentation plays an important part in making milk safer and 
more wholesome in many parts of the world, where these products are 
traditionally prepared. 
 Souring of milk inhibits the growth of many pathogenic 
bacteria, so that outbreaks of intestinal diseases are much less likely 
than with fresh milk especially in hot climates. It is most likely that 
the health fullness of fermented milk depends on their contents of 
protein, lactose, fat, calcium and other important mineral and the 
vitamins of group B (Ahmed, ٢٠٠٠). 
 It has been claimed that the biological value of protein in 
fermented milk is better than that of ordinary milk, there is however 
no evidence showing that simple protein fragments together with the 
unchanged protein (Babiker, ١٩٨٩). 
 Milk butter contains more phospholipids than other fermented 
products, some recent studies indicate that milk b utter has an ability 
to reduce the level of serum cholesterol in human being. 
 Platt (١٩٦٤) stated that fermented milks are good source of B 
vitamins, including vitamin B١٢, the original amount of which may be 
increased by the process of fermentation. Shahani and Chandan 
(١٩٧٩) mentioned that certain culture milk products contained higher 
levels of folic acid, niacin, biotin, pantothenic acid, vitamin B٦ and 
vitamin B١٢ than fresh milk there are also claims that fermented milks 
contain some chemical factors that reduce the level of serum 
cholesterol in human being (Mann, ١٩٧٧; Richardson, ١٩٨٧; Grune 
Wald, ١٩٨٢; Pulusani and Rao, ١٩٨٣). 
 It has been demonstrated that individuals with a limited ability 
to digest lactose (lactose intolerant) can usually consume nutritionally 
useful quantities of fermented milk (Ahmed, ٢٠٠٠). Lactic acid is 
formed in large quantities and plays a significant role in the 
metabolism. Lactic acid occurs as an intermediate product which on 
the one hand serves as an important source of energy for heart and 
skeletal muscle, liver, kidney and the brain and on the other hand is 
used in the glucose cycle to form glycogen (Ahmed, ٢٠٠٠). 
٢٫٦ Traditional fermented milks: 
 Fermented milk products are known for taste, nutritive value 
and therapeutic properties. Fermented milks are products prepared 
from milks, while, partially or fully skimmed, concentrated or milk 
substituted from partially or fully pasteurized or sterilized and 
fermented by means of specific microorganisms. Milk from eight 
species of domesticated mammals (cow, buffo, sheep, goat, horse, 
camel, yak and zebu) has been used to make traditional fermented 
milk products throughout the world (Kroger, Kurman and Racic, 
١٩٨٩). 
 Fermented milk beverages have been made for centuries in 
various countries, especially East European Countries, by adding 
specific organisms or group of microorganism to milk. The products 
vary in acidity and alcohol content (Jacquelyn G. Black, ١٩٩٩). The 
Balkan product kefir is made from the milk of cows, goats or sheep, 
and fermentation is usually carried out in goat skin bags. The Russian 
product koumiss is made from mare's milk (Jacquelyn G. Black, 
١٩٩٩).  
 The bulk of milk in Sudan is produced by nomadic herders of 
cattle during the rainy season. Souring into one or other certain dairy 
products some of which are widespread in the country whereas others 
are confined to certain geographical niches (Dirar, ١٩٩٣).  
 Dirar (١٩٩٣) divided the fermented dairy products of the Sudan 
into two major groups: the truly indigenous which include Rob, 
Gariss, Biruni and Mish, and the guasi-indigenous which include 
Zabady and Jibna-beida. 
٢٫٦٫١ Rob: 
 Rob is the major fermented milk product in the Sudan. It is 
mainly produced from surplus milk in the rainy season by nomadic 
tribes (Ahmed, ٢٠٠٠). 
 About ٨٠٪ of the household in this season, the milk turned into 
dairy products in Sudan as reported by the Arab Organization for 
Agricultural Development (AOAD, ١٩٨٣), is ٦٥٪ of the annual.  
 Dirar (١٩٩٣) gave an estimate that about ٦٠٪ of the milk 
produced in Sudan is turned into Rob. 
٢٫٦٫٢ Preparation method: 
 Rob preparation method differs only slightly from one area to 
another. Most of the Rob is made from cow's milk, but milk from 
sheep and goat is likewise processed. All milk is obtained by hand 
milking and is grossly contaminated (Hamad, ٢٠٠١). 
 Rob is fermented in a traditional way on household levels. Milk 
surplus to the consumption of the family is first heated and let to cool 
then collected in a container (called si'in), inoculated with a starter 
from the fermentation of the previous day, and left to ferment 
overnight. It is then churned early in the morning. In some parts of the 
country, churning is done in a leather container called si'in made of 
tanned goat kin, and in other parts it is done in a container called 
Bukhsa which is a gourd made from dried fruit of the plant Laenaria 
peucantha (Abdelgadir, et al., ٢٠٠١). 
 At early stages of fermentation, strong gas production is 
observed indicating the presence of an actively fermentative organism, 
but after churning, and at the pH ٤٫٥ and below, no gas is produced, 
indicating the suppressed activity of these bacteria, at low pH 
(Abdelgadir et al., ٢٠٠١). 
 The nomadic societies in Sudan commonly ferment milk as the 
simplest way of preserving surplus milk (Dirar, ١٩٩٣). The main 
objective of milk fermentation is to produce Samin (ghee) while the 
butter milk (Rob) is consumed without any preservation treatment. 
Accordingly it becomes sour very rapidly due to hot climatic 
conditions prevailing in Sudan (Hamad, ٢٠٠١). The procedure 
followed in making Rob and Samin is illustrated in Fig. (١). 
 Fig. (١): Flow diagram of Rob and Samin making 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Hamid (٢٠٠١) 
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٢٫٦٫٣ The uses of Rob: 
 Freshly prepared Rob which is available in the morning with a 
pleasantly sour product with an unmistakable characteristic buttery 
flavour, very well like by those who consume it habitually. Little 
specks of tinny butter pieces are always float its face. Rob in this state 
is drunk as in or used to top aceda for breakfast, also Rob used for 
feeding calves and horses (Hamad, ٢٠٠١). 
٢٫٧ Microbiology of fermented milk: 
 A hundred years ago standard cultures were known, but 
throughout this century dairy microbiologists have unraveled the 
mixtures of organisms responsible for much of flavour and aroma. 
Some starters are mesophilic, others are thermophilic and some are 
desirable yeasts and moulds (Marshal, ١٩٨٦). 
 Selection of organisms and their combination depend on their 
use. Fast acid producing thermophilic organisms are used for Yoghurt 
manufacture, milk butter requires a slower rate of acid production and 
for kefir a slow release of carbon dioxide at low temperature is 
necessary (Tamime and Marshall, ١٩٩٨). 
 Selection of organisms and their combination depend on their 
use. Fast acid producing thermophilic organisms are used for yoghurt 
manufacture, milk butter requires a slower rate of acid production and 
for kefir a slow release of carbon dioxide at low temperature is 
necessary (Tamime and Marshall, ١٩٩٨).  
 Dairy starters are cultures of harmless active bacteria grown in 
milk; which impart certain characteristics and qualities to various milk 
products. The culture may be one strain of microbial species, called 
single strain culture or a number of strains and/or species, called 
multi-strain culture (Ahmed, ٢٠٠٠). 
 The lactic acid bacteria used in milk fermentation fall in vitro 
general categories: mesophilic organisms with optimum growth 
temperature of < ٣٠oC and thermophilic ones with optimum growth 
temperature > ٣٧oC (Ahmed, ٢٠٠٠). 
٢٫٧٫١ Microbiology of Rob fermentation: 
 Laboratory experiments have shown that when fresh milk is 
allowed to sour spontaneously, during the hot summer of the Sudan at 
ambient temperature (٣٧ – ٤٢oC), in many of the samples Klebsiella 
aerogenes predominates, producing a frothy type of fermentation and 
a medium-acid product (pH ٦٫٦ at clotting time). In other samples, 
however, a smoother, natural souring (pH ٤٫٦ at clotting point), occurs 
which is typical of Streptococcus species (Ahmed, ٢٠٠٠). 
 Milk samples obtained from milk vendors are more grossly 
contaminated and spoiled mostly by natural smooth souring of the 
streptococcal kind, while milk samples originally obtained from 
Khartoum semi-modern farms, employing detergents and antibiotics, 
spoil mostly by sweet curdling and by medium acid souring (Dirar, 
١٩٩٣). 
 The common groups of microorganisms in Rob are the 
lactobacilli, streptococci and yeasts (Dirar, ١٩٩٣). Suleiman (١٩٨٢) 
examined ten Rob samples from Khartoum State and from nomads in 
the vicinity of Khartoum. Microscopic examination revealed the 
presence of lactobacilli, and yeasts, while cultivation of samples on 
suitable media showed the presence of streptococci, in addition. 
 Dirar (١٩٩٧) identified some of these microorganisms and 
found that the most dominant streptococcus species in Rob was 
Streptococcus thermophilus, while the lactobacilli isolates were 
Lactobacillus bulgaricus, L. jugurti and L. helveticus. The most 
common encountered yeasts were Saccharomyces globosus, and        
S. exigus, and few isolates belonged to Kluyveromyces bulgaricus. 
 Elmerdi (١٩٨٨) found that lactobacilli were predominant in 
market Rob samples obtained from Khartoum. Lactobacillus 
fermentum and Streptococcus lactis were found to be the major 
microorganisms of Rob, the predominated yeast was Kluyveromyces 
lactis. 
 Hamid (١٩٨٦) isolated the yeast Kluyveromyces marxianus and 
Candida kefyr from sour cream and soured spoiled pasteurized milk 
and Candida rugosa from sour cream in Sudan. 
 Abdelgadir, et al. (٢٠٠١) reported that the predominant lactic 
acid bacteria in Rob fermentation, collected from seven production 
sites in Khartoum, were found to be Lactobacilus fermentum, L. 
acidophilus, L. lactis and Streptococcus salivarius, the predominant 
yeasts were found to be Saccharomyces cerevisiae and Candida kefyr. 
 Rohm, Eliskases-Lenchner and Brauer (١٩٩٢) reported that the 
most frequently occurring yeasts isolated from fermented milk, milk 
butter, quark and cottage cheese were Rhodotorula mucilaginosa, 
Debaryomyces hansenii, Yarrowis lipolytica, Kluyveromyces 
marxianus and Candida parapsilosis. 
 Suzzi, et al. (١٩٩٩) found that major yeasts isolated from water-
buffalo mozzarella cheese (WBM-cheese) traditionally manufactured 
from raw milk in southern Italy, were Saccharomyces cerevisiae, 
Kluyveromyces marxianus and K. lactis with their anamorphous 
species Candida kefyr and C. sphaerica. 
٢٫٨ Yeasts in dairy products: 
 Yeasts are commercially significant in foods because they cause 
spoilage or conduct desirable fermentation (Rose and Harrison, ١٩٧٠). 
 The occurrence of yeasts in dairy products is important for 
various reasons. Although infections arising from pathogenic yeasts 
are not transmitted through food, the public health significance of 
yeast in foods has been considered by most health authorities to be 
minimal, negligible in summaries of statistics on food borne disease in 
Canada (Rohm, et al., ١٩٩١). 
 Although the fermentative and spoilage activities of yeasts are 
well known in many food and beverage commodities, little 
consideration has been given to the specific occurrence and 
significance of yeasts in dairy product (Rohm, et al., ١٩٩١). 
٢٫٨٫١ Taxonomy of yeasts in dairy products: 
 During the last ٧٥ years, many types of yeast have been isolated 
from dairy products and taxonomically identified. During this period, 
there have been many changes in the classification and nomenclature 
of yeasts making it difficult task to trace chronologically the finding 
with respect to any particular species. For examples, two strains 
described as Saccharomyces lactis and S. fragilis in the early literature 
were subsequently described as Kluyvermyces lactis and Kluy fragilis, 
respectively, but are now described as the single Kluy marxianus.  
 Some of the main yeast species found in dairy products and 
their names along with those mentioned in earlier literature are listed 
in Table (٢٫١). 
Table (٢٫١): Yeast species frequently found in dairy products.  
 
Recent yeast names Some equivalent names in earliest literature 
Debaryomyces hansenii D. subglobosus: Torulaspora hansenii 
Candida famata Torulopsis candida: T. famata 
Kuyveromyces marxianus Kluy, bulgaricus: Saccharomyces lactis: S. fragilis 
Candida kefyr C. pseudotropicalis: TorulopsisKefyr: Torula 
cremoris 
Candida stellata Torulpsis stellata 
Saccharomyces lipolytica Cadida lipolytica 
Candida holmii Trulopsis holmii 
Pichia fermentans Candida krusei 
 
Source: Identification and citation of yeasts according to Kreger-Van 
Rij (١٩٨٤) and Barnett, et al. (١٩٨٣). 
 
 
 
 
 
 
 
 
 
 
 
 
٢٫٨٫٢ Properties of yeast in dairy products: 
 The properties of yeasts that grow and predominate in dairy 
products include: 
• Fermentation or assimilation of lactose. 
• Production of intracellular enzymes 
• Assimilation of lactic acid 
• Assimilation of citric acid 
• Growth at low temperature 
• Tolerance of elevated salt concentration (Hamad, ٢٠٠١). 
 
Peppler (١٩٧٧) provided good general account of biological and 
physiological properties of yeasts in relation to their activities in 
foods. The yeast often Debarymyces hansenii metabolise lactic acid 
leading to an increase of pH and in addition excrete growth factors, 
which promote growth of Brevibacterium linens which is essential for 
ripening of some cheeses. Several yeast could assist the starter 
cultures in cheeses by proteolytic activity, lipolytic activity and 
possibly participate in the maturation, including formation of aroma 
components. 
Baroiller and Schmidt (١٩٩٤) and Fleet and Mian (١٩٩٧) gave 
more specific discussions of the prosperities of yeasts isolated from 
dairy products, the role of yeasts as spoilage organisms in dairy 
products is linked with their nutritional requirements, certain 
enzymatic activities and the ability to grow at low temperature, low 
pH values, low water activities and high salt concentrators. Yeasts do 
not cause spoilage of raw or pasteurized milk, their occurrence 
become a source of contamination for other dairy products. Yeast 
spoilage is recognized as a problem primarily in fermented milks and 
cheeses (Fleet, ١٩٩٠, Tuder and Board, ١٩٩٣). 
٢٫٩ Yeasts in Rob: 
 Yeasts in Rob contribute at least partially, to the fermentation 
process (Abdelgadir, et al., ٢٠٠١). 
 In Rob, when the lactic acid bacteria ferment the lactose, the pH 
drops to ٤٫٠ – ٤٫٥, which is a suitable environment for the activities of 
most yeasts. The low pH gives the Rob it's acidic taste. The 
predominant yeasts found to be in Rob samples are Saccharomyces 
cerevisiae and Candida kefyr (Abdelgadir, et al., ٢٠٠١). 
٢٫٩٫١ Saccharomyces cerevisiae: 
 Is a budding yeast used for bread making, where the carbon 
dioxide produced by growth in the dough causes the bread to rise, it 
grows rapidly in Sabourau dextrose agar. Young colonies are creamy 
white, smooth and shiny. Microscopically, cells appear spherical, 
ovoid or ellipsoidal and occasionally cylindrical, measuring up to       
٧ – ١٠ µm; cylindrical cells may measure up to ٢٠ µm in length. Cells 
may appear single or in pairs. It can produce a rudimentary pseudo-
mycelium when grown in corn meal agar (CMA); vegetative cells 
transform directly into asci, each with ١ to ٤ ascospores which are 
smooth and spherical. It can ferment D-glucose and galactose slowly 
but does not ferment lactose (Kiss, ١٩٨٩). 
٢٫٩٫٢ Saccharomyces exigus: 
   Cells are spherical or elongated, ٣ – ٧٫٥ x ٤ – ٩٫٥ µm occurring 
singly, impair, or in short chains. The colonies are waxy, cream or 
brownish in colour, smooth or granular. It may produce a rudimentary 
pseudomycelium under anaerobic conditions. Asci usually arise        
by conjugation, ascospores are spherical or ellipsoidal. It ferments       
D-glucose and maltose but does not ferment lactose, galactose and 
sucrose (Kiss, ١٩٨٩).   
٢٫٩٫٣ Saccharomyces globosus: 
 The yeast cells are spherical, ellipsoidal or elongated, ٢٫٥ – ٥٫٥ 
x ٣٫٥ - ٧٫٥ µm occurring singly or impairs. The colonies are waxy, 
white, or brownish-cream in colour, shiny with a wavy margin. It may 
produce a rudimentary pseudomycelium. The vegetative cells develop 
into asci directly with ١ – ٤ spherical spores per cell. It can ferment D-
glucose, D-galactose, sucrose, maltose and raffinose but not lactose 
(Kiss, ١٩٨٩). 
٢٫٩٫٤ Kluyveromyces lactis (Saccharomyces lactis): 
 Is found in dairy products and has an ability to assimilate 
lactose and convert it into lactic acid. It is spherical or oval in shape,  
٢ – ٦٫٥ x ٣ – ٨ µm, the colonies are cream or brownish in colour, 
shiny and smooth. After incubation for a month, the colonies are 
darker, often with pink colour, occurs singly, impairs or sometimes in 
small groups, a rudimentary pseudomycelium may be formed in CMA 
medium, generally under the surface of the medium; ١ – ٤ spherical 
ascospores are formed in each ascus. It can ferment glucose, glactose 
and lactose (Kiss, ١٩٨٩).  
٢٫٩٫٥ Kluyveromyces marxianus: 
 The vegetative cells are spherical, ellipsoidal, cylindrical or 
elongate ٢ – ٣ x ٣٫٥ – ١٠ µm, occurring singly, in pairs, or in short 
branching chains. The colonies are waxy, cream-coloured, flat, 
smooth and sometime divided into sectors. The one Monthy-old 
colonies are grayish to brown Pseudomycelium may develop. The 
ascospores are crescent or kidney-shaped with one or more ascospores 
per ascus; it ferments lactrose rapidly, also ferments glucose, sucrose, 
raffinose, but not maltose (Kiss, ١٩٨٩). 
٢٫٩٫٦ Candida kefyr: 
  The vegetative cells are oval in shape measuring ٣٫٥ – ٩ x - ١٤; 
the colonies are dull cream or yellowish in colour, after incubation at 
٢٥oC Sabourauds dextrose agar can produce abundantly branched 
pseudomycelium with very little blast spores formation in CMA 
medium. It ferments D-glucose, galactose, sucrose, lactose and 
raffinose but not maltose (Kiss, ١٩٨٩). 
٢٫١٠ Yeasts in yoghurt: 
 Yoghurt is a fermented milk product traditionally prepared by 
allowing milk to sour at ٤٠ – ٤٥oC. Modern yoghurt production is 
well-controlled process that, utilizes ingredients of, milk, milk 
powder, sugar, fruit, flavours, colouring, emulsifiers and stabilizers 
and pure culture of lactic acid bacteria to control the fermentation. 
 Yeasts are not involved in the fermentation process for 
producing yoghurt, but they are a major cause of spoilage of the final 
product. When produced under conditions of good manufacturing 
practice, yoghurt should contain less than ١٠ – yeast cells/g and if 
refrigerated at ٥oC or less then it should not undergo spoilage by 
yeast's (Davis, ١٩٧٥). In these cases, a shelf-life of ٤ weeks is 
expected and is limited by factors other than yeasts. 
 Yoghurt, which is contaminated with an initial load of ١٠٠ or 
more yeast cells/g, will probably spoil as the yeast cells multiply. 
Spoilage becomes evident when the yeast population reaches         
١٠٥–١٠٦ cells/g, and is first seen as a swelling of the yoghurt package 
due to gas production by yeast fermentation. Eventually, the package 
ruptures and yoghurt acquires a yeasty, fermentative flavour and odor 
and gaseous appearance (Fleet and Main, ١٩٨٧). Occasionally, yeast 
colonies are seen under surface of the package lid. Identification of 
yeasts to the species level, in yoghurts has been undertaken in few 
studies. Lactose fermenting strains of Torulopsis spp., C. pseudo-
tropicalis and kluy. Bulgaricus have been implicated in the spoilage of 
plain yoghurt (Hamad, ٢٠٠١). 
 In a survey of ١٦٩ samples of yoghurt retailed in Sudney, the 
species most frequency isolated in descending order were C. famata, 
kuly. marxianus, S. cereviciae, C. stellata and C. deffuens (Fleet and 
Main, ١٩٨٧). These authors concluded that the growth and 
predominant particular species in yoghurt is related to the ability of 
the species to: (١) grow at the low temperature <١٠oC of yoghurt 
storage, (٢) produce lipolytic and proteolytic enzymes to hydrolyze 
milk fat and protein, (٣) ferment, lactose or sucrose, (٤) assimilate 
lactic and citric acids.  
٢٫١١ Yeasts in other fermented dairy products: 
 Other products that drive part of their character from yeast 
activities include Kefir, Koumiss and Laban. These are produced by 
the fermentation of milk with a mixture of lactic acid bacteria, yeasts 
and other bacteria such as acetic acid bacteria. The final products are 
acidic, slightly alcoholic liquid to semi-liquid and effervescent, and 
are consumed as a beverage. In case of Kefir, yeasts are found at 
populations of ١٠٥–١٠٨ cells/g. The yeast identified as Kuly. 
marxianus, C. kefir, C. pseudotropicalis, S. cervisiae. Kluyveromices 
marxianus and S. cerevisiae appear to be involved in the fermentation 
of Koumiss and laban (Marshal, ١٩٨٦). 
٢٫١٢ Role of yeasts in microbial interaction in dairy products: 
 Microbial interactions involving yeasts have been indicated 
from a number of examinations of blue cheese (Galzin, et al., ١٩٧٠), 
white mold cheese (Schmidt, et al., ١٩٩٣; Schelsser, et al., ١٩٩٢), 
bacterial surface ripened cheese (Lenoir,١٩٨٤) and fermented milk 
products, example Kefir (Rossi, ١٩٧٨). 
         Yeasts in dairy products may interact with other microorganisms 
in three different ways: (i) they inhibit or eliminate undesired 
microorganisms which may cause quality defects or posses potential 
pathogenic characters; (ii) they may inhibit the starter culture, or (iii) 
they may contribute positively to the fermentation or maturation 
process by supporting the function of the starter culture (Ahmed,  
٢٠٠٠). 
        Concerning inhibition or elimination of undesired micro-
organisms; it has been indicated, but not finally proved, in studies 
with Debaryomyces hansenii that it inhibits the germination of 
Clostridium butyricum and Clostridium tyrobutyricum, possibly by 
depletion of lactic acid and acetic acid in the cheeses (Deiana, et al., 
١٩٨٤). A killer factor has been demonstrated in yeasts isolated from 
cheese brines (Seiler, ١٩٩١), and with its possible broad antimicrobial 
spectrum (Polonelli and Morace, ٢١٩٨٦; Brugier and Patte, ١٩٧٥), it 
may affect bacteria and moulds, including the starter culture. The 
literature indicates other interactions between culture yeast and 
bacteria, including binding of pathogenic bacteria to the surface of the 
yeast (Gedek, ١٩٩١). 
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٣٫١ Sample collection: 
 Sixty samples of fermented milk product (Rob) were collected 
from different locations in Khartoum State, and grouped as follows; 
٣٠ samples from household level, ٢٠ samples from public restaurants 
and ١٠ samples from Capo Factory. 
 Samples were collected in sterile glass bottles (٥ ml) and much 
care was taken to avoid contamination. 
٣٫١٫١ pH of samples: 
 The pH of samples was measured by pH-meter. 
٣٫٢ Media and reagents: 
 The following media were used for the isolation and 
maintenance of yeast species. Commercial media were prepared 
according to the manufacturer's recommendations.  
٣٫٢٫١ Sabouraud Dextrose Agar (SDA) supplemented with 
         Chloramphenicol: 
Mycological pepetone (Oxzoid) ١٠٫٠٠ g 
Dextrose (D-glucose) ٤٠٫٠٠ g 
Agar ١٥٫٠٠ g 
Chloramphenicol   ٠٫٠٥ g  
Distilled water ١٠٠٠ ml 
 
 
 
 
Preparation: 
Sixty five grams of dehydrated medium were suspended in a 
litre of distilled water, dissolved by heating, chloramphenicol was 
added, mixed and sterilized by autoclaving at ١٥ lbs/sq. in (١٢١oC) for 
١٥ minutes, pH ٥٫٦ (distributed as ٢٠ ml/plat and left to solidify. and 
storage in refrigerator ٤٠C until use). 
٣٫٢٫٢ Corn meal agar: 
Corn mean extract (Oxoid)   ٢٫٠ g 
Agar ١٥٫٠ g 
Distilled water ١٠٠٠ ml 
 
Preparation: 
Seventeen grams of the dehydrated medium were suspended in 
a litre of distilled water, brought to boiling to dissolve and then 
sterilized by autoclaving at ١٥ lb/sq. in (١٢١oC) for ١٥ minutes,        
pH ٦٫٠. 
٣٫٢٫٣ Potato-dextrose agar (P.D.A.): 
Sliced potato (Oxoid) ٢٠٠ g 
D-glucose   ١٠ g 
Agar   ١٥ g 
Distilled water ١٠٠٠ ml 
  
Preparation: 
Twenty eight grams of the dehydrated medium were suspended 
in a litre of distilled water, brought to the boil to dissolve and then 
sterilized by autoclaving at ١٥ lbs/sq. in ١٢١oC for ١٥ minutes, pH 
٦٫٨. 
 ٣٫٢٫٤ Malt extract agar (MEA): 
Malt extract (Oxoid)   ٢٠ g 
Agar   ١٢ g 
Distilled water ٤٠٠ ml 
 
Preparation: 
Fifteen grams of the dehydrated medium were suspended in  
٤٠٠ ml distilled water, brought to boiling to dissolve and then 
sterilized by autoclaving at ١٥ lbs/sq. in ١٢١oC for ١٥ minutes, pH 
٦٫٥. 
٣٫٢٫٥ Czapek-Dox Agar + Tween ٨٠: 
Czapek-Dox Agar (Oxoid) ٣٣٫٤ g 
Tween ٨٠ (polyoxyethylene sorbitan mono-oleate) ١٠٫٠ ml 
Distilled water ١٠٠٠ ml 
 
Preparation: 
The dehydrated medium (٣٣٫٤ g) were dissolved in a litre of 
distilled water, ١٠ ml of Tween ٨٠ added and the medium was 
sterilized by autoclaving at ١٥ lbs/sq. in ١١٥oC for ١٥ minutes, pH 
٦٫٨. 
٣٫٢٫٦ Yeast nitrogen base: 
Bacto-yeast nitroenbase (Oxoid) ٦٧٫٠ g 
Agar ١٥٫٠ g 
Distilled water ١٠٠٠ ml 
 
Preparation: 
Yeast nitrogen base powder (٦٧ g) were suspended in a litre of 
distilled water, agar was added, dissolved heating, dispensed and 
sterilized by autoclaving at ١٠ lbs/sq. in ١١٥oC for ٢٠ minutes, pH 
٥٫٤. 
٣٫٣ Carbohydrate assimilation (Auxanographic) test: 
 Saturated aqueous solutions of: D-glucose, maltose, sucrose, 
lactose, D-galactose, trehalose, raffinose and starch were prepared and 
pipetted on ٦ x ٦ mm filter paper discs in Petri dishes, the excess 
solution removed and the discs dried at ٥٦oC. These impregnated discs 
were used as carbohydrate sources in the assimilation tests. 
٣٫٣٫١ Fermentation medium: 
٣٫٣٫١٫١ Sugar medium and broth base (Oxoid): 
Lab-lemco beefextract (Oxoid)   ٥٫٠ g 
Peptone water ١٠٫٠ g 
Sodium chloride   ٣٫٠ g 
Di-sodium hydrogen phosphate   ٢٫٠ g 
Distilled water ١٠٠٠ ml 
 
٣٫٣٫١٫٢ Indicator: 
Bromothymol blue (granules)   ٠٫١ g 
٠٫١ N NaOH   ٢٫٥ g 
Distilled water ٤٧٫٥ ml 
 
٣٫٣٫١٫٣ Test sugars: 
D-glucose, D-galactose, sucrose, maltose, lactose, raffinose, 
cellibiose, melibiose, treholose and starch were used as in the 
fermenta-tion tests.  
٣٫٣٫١٫٤ Preparation (Lodder, ١٩٧٤): 
The fermentation of all sugars used was tested in ٢٪ solutions in 
٧٥ x ١٠ mm cotton-plugged test tubes containing Durham tubes (١٥ x 
٦ mm), except in the case of raffinose where ٤٪ solution was 
employed. The sugars were dissolved in٠٫٥٪ solution of oxoid beef 
extract as the basal broth medium, incorporating bromothymol blue as 
indicator. 
Ingredients of the broth were dissolved by steaming, pH was 
adjusted to ٧٫٢ – ٧٫٣, indicator was added (١٢٢ ml/litre) and the broth 
was sterilized by autoclaving, in ١٠٠ ml volumes, at ١٥ lbs/sq/ in 
(١٢١oC) for ١٥ minutes. After sterilization, the sugar powders were 
added to the individual bottles containing basal medium to the final 
concentration of ٢٪ except in the case of raffinose where ٤٪ is used, 
١٢٫٥ ml of the sugar solutions were finally dispensed into sterile 
cotton-plugged test tubes containing inverted Duirham tubes and 
sterilized by tyndalisation, steaming for ٢٠ minutes each day, for ٣ 
consecutive days.  
٣٫٣٫١٫٥ Ascospore formation medium: 
Yeast malt extract agar (YMA): 
Malt extract ٢٠ g 
Agar ١٢ g 
Distilled water ٤٠٠ ml 
 
Preparation: 
Twelve grams of agar were dissolved in ٤٠٠ ml distilled water, 
heated boiling to the cooled to ٥٠oC. Then ٢٠ g of extract was added, 
mixed thoroughly and dispensed into tubes, sterilized by autoclaving 
at ١٥ lbs/sq. in ١٢١oC for ١٥ minutes, then aloud to get as slant. 
 
 
 
Culturing of samples: 
Using a platin loop, apportion of each sample after well shaking was 
streaked on the surface of sabouraud dextrose agar plates, then the 
cultured plates were incubated at ٢٨ oC for ٣-٥ days to obtain yeast 
growth. 
Then the different obtaining colonies were subcultured on malt extract 
agar and potato-dextrose agar plates twicely the pure yeast isolates 
were subjected for more mycological test and methods for final 
identification.     
٣٫٤ Identification of yeast isolates: 
After primary isolation, yeast cultures were purified on SDA 
containing chloramphenicol, and then single colonies were selected. 
These pure cultures were used for the preparation of inoculation and 
identification which was carried out according to the criteria defined 
and methods described by Lodder (١٩٧٤); Barnett et al. (١٩٨٣); 
Koneman and Roberts (١٩٨٥) and Quin, et al. (٢٠٠٢). 
٣٫٤٫١ Colony characteristics: 
 Yeast isolates were grown on SDA plates at ٢٨oC for ٣ – ٤ 
days, colonial characteristics were studied and then the plates were 
left at room temperature for a week before the final observation. Then 
surface of the growth, margin, appearance, consistency, smell and 
pigments were all recorded.  
٣٫٤٫٢ Microscopic examination: 
 Wet mounts from ٣ – ٤ days old pure cultures were examined 
microscopically to determine the size, shape and type of budding of 
the vegetative cells. 
٣٫٤٫٣ Mycelium or pseudomycelium production: 
 The ability to form pseudo- or true mycelium was determined 
by culturing on cornmeal agar. Plates were inoculated from young 
yeast cultures by streaking over the agar surface. A sterile cover slip 
was placed on a portion of the streak. Inoculated plates were incubated 
at ٢٨oC for ٧ days, with daily examination for the presence of 
filamentation. 
 
 
٣٫٤٫٤ Formation of blastospores: 
 Streaks from young cultures were made on the surface of 
Czapek-Dox agar containing Tween ٨٠, and sterile cover slips 
applied, plates were incubated at ٢٨oC for ٧ days and examined daily 
for blastospores production. 
٣٫٤٫٥ Ascospores formation: 
 Tubes of spourlation media were prepared into slopes form after 
autoclaving at ١٢١oC for ١٥ minutes, then incubated at ٢٥oC from one 
to four weeks. The cultures were examined for ascospores formation. 
٣٫٤٫٦ Auxanographic tests: 
٣٫٤٫٦٫١ Sugar assimilation:  
The ability of a yeast species to utilize a specific carbohydrate 
compound as a sole carbon source was tested by the auxanographic 
method using Difco yeast nitrogen base as basal medium. 
Eight carbohydrate compounds, D-glucose, maltose, sucrose, 
lactose, D-galactose, raffinose, starch and trehalose were used in the 
primary tests for every yeast isolate.  
Inocula for the assimilation tests were prepared by making 
aqueous suspensions from ٣ – ٤ days old cultures on SDA slants in 
universal bottles grown at ٢٨oC by adding ٣ ml sterile distilled water 
and carefully washing the yeast culture from the agar surface. Twelve 
drops of the yeast suspension were then added to٢٠ ml of melted yeast 
nitrogen base agar previously cooled to٤٥oC in a water bath using a 
sterile Pasteur pipette. The yeast suspension and agar were well 
mixed, poured into two sterile Petri dishes (١٠ ml inoculated medium 
per plate) and allowed to solidify. The carbohydrate-impregnated 
discs were then placed on the agar surface with sterile forceps, using ٧ 
discs per plate, one central and ٦ peripheral, with the sugar numbers 
marked on the back of the plate. The inoculated plates were incubated 
at ٢٨oC, with daily examination, for ٧ days. A heavy yeast growth 
around the disc was regarded as positive. In doubtful cases, the test 
was repeated.  
٣٫٤٫٦٫٢ Sugar fermentation: 
 Ten sugars, D-glucose, D-galactose, sucrose, maltose, lactose, 
celebiose, melebiose, trehalose, raffinose and starch were used in the 
fermentation tests with all isolates.  
 The same yeast inoculation, used for the assimilation tests was 
used to inoculate the fermentation tubes. Two drops of the yeast 
suspension were added to each sugar fermentation tube. The 
inoculated tubes were gently swirled between the palms to mix and 
were incubated at ٢٨oC, with daily examination for up to٢ weeks. The 
reactions were finally recorded as production of gas, production of 
acid and gas or no apparent fermentation. A test was regarded as 
positive when there was acid and gas production. When raffinose was 
fermented, the volume of gas contained in the Durham tube was 
estimated, since differential fermentation of raffinose was considered 
to be of diagnostic value in yeast speciation (Lodder, ١٩٧٤). 
٣٫٤٫٧ Growth at ٣٧oC: 
 All yeast isolates were tested for growth at ٣٧oC on SDA plates 
held for ٣ – ٤ days. A visible growth was regarded as positive incase 
of weak growth, the test was repeated. 
 
٣٫٤٫٨ Growth on ٥٠٪ D-glucose concentration: 
 Fifty grams of D-glucose were dissolved each in ١٪ yeast 
extract solution. Then ٣٪ agar was added and dissolved by steaming, 
distributed into test tubes and autoclaved for ١٥ minutes at ١٢١oC and 
incubated at ٢٥oC for ٤ weeks. The growth was then examined.  
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 The results in this study were obtained from sixty Rob samples 
collected from different locations in Khartoum State. Elizba, Elhaj-
Yousif, Dar-Elsalam and Soba. The sources of Rob samples were cow 
and goat milk. The results of yeasts isolation and identification are 
presented in Table (٤٫٣). 
 The pH of samples was measured using pH meter and it was in 
range of ٣٫٨٥ – ٤٫٦٥ in house hold level, ٤٫٠١ – ٥٫٠١ in public 
restaurants and ٤٫٠٠ – ٥٫٠٦ in Capo Factory. 
٤٫١ Isolation of yeasts: 
 One hundred yeast isolates were obtained from the sixty       
Rob samples, which were proved to be gram-positive and with 
different shapes included, ovoid, spherical, elongated, cylindrical and 
ellipsoidal.  
 The yeasts isolated from Rob samples showed a wide variation 
in frequency and taxonomic classification, the isolated yeasts belong 
to three genera and six species which were Saccharomyces cerevisiae, 
shown in picture (٤-٢), Saccharomyces globosus, shown in picture   
(٤-٣), Saccharomyces exigus, Kluyveromyces marxianus, shown in 
picture (٤-١), Kluyveromyces lactis and Candida kefyr shown in 
picture (٤-٤),. Among the six species the most frequently occurring 
yeast was Saccharomyces cerevosoae (٦٠٪), and the other isolated 
yeasts were: Candida kefyr (٢٠٪), Saccharomyces globosus (١٠٪), 
Kluyveromyces marxianus (٥٪), Kluyveromyces lactis (٣٪) and 
Saccharomyces exigus (٢٪), as shown in Table (٤٫٣). 
٤٫٢ Identification of yeasts: 
 Yeasts isolated from different Rob samples and locations were 
identified according to Lodder (١٩٧٤), Barnett et al. (١٩٨٣) and 
Kreger-Van Rij (١٩٨٤). The identification of the isolated yeast was 
based on cultural characteristics, microscopic examination and 
biochemical tests; these tests included different carbohydrates 
fermentation and assimilation.  
 The different collection sites of samples and their numbers and 
pH were shown in Table (٤٫٢).  
 Differences in colonies shapes, cells shapes, vegetative growth, 
pseudohyphae and yeast sporulation as morphological characters were 
shown in Tables (٤٫٣ and ٤٫٤). 
 Shiny, white, smooth and rough colonies, spherical or ovoid cell 
shape as well as budding as character of growth and sporulation are 
the most characteristic feature of the isolated yeast species. 
 Saccharomyces cerevisiae were found to be the major 
predominant yeast in Rob samples, which identified as ٦٠٪ from total 
isolates and as ٥٤٫٤ in house hold levels, and as ٦٢٫٥٪ in market and 
as ٧٦٫٩٪ in factory as shown in Table (٤٫٢). 
 Candida kefyr also was found to be the second frequently   
yeast occurring in Rob samples which distributed as ٢١٫٨٪ in house-
hold level, ١٨٫٨٪ in public restaurants and ١٥٫٤٪ in Capo Factor 
(Table ٤٫٢). 
 Kluyveromyces marxianus was found as ٥٪, ٥٫٥٪ in household 
levels and public restaurants respectively, but not isolated from Capo 
Factory (Table ٤٫٣). 
 Kluyveromyces lactis identified as ٣٫٦٪, ٣٫٢٪ in household 
levels and public restaurants respectively, but not isolated from Capo 
Factory (٤٫٣). 
 Saccharomyces globosus was found as ١٠٫٩٥٪ in household 
levels, ٩٫٤٪ in public restaurants and ٠٫٧٧٪ in Capo Factory      (Table 
٤٫٣). 
 Saccharomyces exigus was found as ٣٫٦٪ in household levels, 
but not isolated from public restaurants and Capo Factory (Table ٤٫٣). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table (٤٫١): Distribution of samples collection among different locations. 
Sample frame 
Locations Household 
level 
Public 
restaurants Capo Factory 
Elizba ١٠ - - 
Elhaj-Yousif ١٠ ١٥ - 
Dar-Elsalam ١٠ ٥ - 
Soba - - ١٠ 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table (٤٫٢): The different collection sites for samples and their numbers and pH. 
 
Sites of  
samples collection 
Number of 
samples 
pH of  
samples 
Number of 
isolates 
Household level ٣٠ ٣٫٨٥ – ٤٫٥٦ ٥٥ 
Public restaurants ٢٠ ٤٫٠١ – ٥٫٠١ ٣٢ 
Capo Factory ١٠ ٤٫٠٠ – ٥٫٠٦ ١٣ 
Total ٦٠ - ١٠٠ 
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Table (٤-٣): 
The frequency and taxonomic classification of isolates in three different sites of 
collection: 
 
 
species No. of 
isolated 
yeasts (١٠٠) 
House hold 
level (٥٥) 
Public 
restaurant 
(٣٢) 
Cabo factory 
(١٣) 
Saccharomyces 
cerevisiae 
٦٠ 
٦٠٪ 
٣٠ 
٥٤٫٤٪ 
٢٠ 
٦٢٫٥ 
١٠ 
٧٦٫٩٪ 
 
S. globous ١٠ 
١٠٪ 
٦ 
١٠٫٩٪ 
٣ 
٩٫٤٪ 
١ 
٠. ٧٧٪ 
S.exigus ٢ 
٢٪ 
٢ 
٣٫٦٪ 
- 
٠٪ 
- 
٠٪ 
Kluyveromyces 
marxianus 
٥ 
٥٪ 
٣ 
٥٫٥٪ 
٢ 
٦٫٣٪ 
- 
٠٪ 
Kluyveromyces 
lactis 
٣ 
٣٪ 
٢ 
٣٫٦٪ 
١ 
٣٫٢٪ 
- 
٠٪ 
Candida kefyr ٢٠ 
٢٠٪ 
١٢ 
٢١٫٨٪ 
٦ 
١٨٫٨٪ 
٢ 
١٥٫٤٪ 
 
 
 
 
Table (٤٫٥): Biochemical characteristics of Saccharomyces species. 
 
Fermentation  Assimilation 
Species 
G Ga S M C Tr L Me R St G Ga S M Tr L R St 
Growth 
at ٣٧oC 
Growth 
In ٥٠٪ 
Glucose 
Pseudohyphae 
Production 
CMA 
Ascospore 
production 
Saccharomyces 
cerevisiae - v + v - v - - + - + v + v v - + - - - - - 
Saccharomyces 
globosus + - + - - v - - + - + - + - + - + - + - + + 
Saccharomyces 
exigus + - - - - v - v v - + - - + v - v - + - + + 
 
Symbol: 
G : D-glucose Ga : D-galactose 
S  : Sucrose M  : Maltose 
C : Celebiose Tr  : Trehalose 
L : Lactose Me: Melibiose 
R : Raffinose St  : Starch 
v  : Variable   
Table (٤٫٦): Biochemical characteristics of Kluyveromyces species and Candida kefyr. 
 
Fermentation  Assimilation Species 
G Ga S M C Tr L Me R St G Ga S M Tr L R St 
Growth 
at ٣٧oC 
Growth 
In ٥٠٪ 
Glucose 
Pseudohyphae 
Production 
CMA 
Ascospore 
production 
Saccharomyces 
cerevisiae 
- v + v - v - - + - + v + v v - + - + + + + 
Saccharomyces 
globosus 
+ - + - - v - - + - + - + - + - + - - + + + 
Saccharomyces 
exigus 
+ - - - - v - v v - + - - + v - v - + + + + 
Symbol: 
G : D-glucose Ga : D-galactose 
S  : Sucrose M  : Maltose 
C : Celebiose Tr  : Trehalose 
L : Lactose Me: Melibiose 
R : Raffinose St  : Starch 
v  : Variable   
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 In this study sixty samples were collected randomly from 
different sites in Khartoum State. These samples were cultured, 
incubated at ٢٥ - ٣٧oC and examined for the presence of yeast 
identification growth. All the samples yielded yeast growth. 
 The results obtained in this study were comparabled with the 
findings of other workers (Marshall, ١٩٨٤; Fleet and Main, ١٩٨٧; 
Rohm, et al., ١٩٩١ and Abdelgader, et al., ٢٠٠١), taking into 
consideration the variation in the laboratory methods employed in 
each case, such differences might be due to adaptations to ecological 
factors (yeast-production association). 
 Microbial analysis of the Sudanese sour milk product (Rob) 
from different production sites demonstrated the presence of different 
species of yeasts that belong to ٣ genera, Saccharomyces, 
Kluyveromyces and one species of Candida which include 
Saccharomyces cervisiae (٦٠٪), S. globosus (١٠٪), S. exigus (٢٪), 
Kluyveromyces marxinaus (٥٪), Kluy lactis (٣٪) and Candida kefyr 
(٢٠٪) 
 This result was in agreement with what reported by Marshall 
(١٩٨٤) who found that the predominant yeast in koumiss and laban 
were Saccharomyces cervisiae, Kluyveromyces marxinaus and 
Candida kefyr and with what reported by Fleet and Main (١٩٨٧), who 
found that most species frequently isolated from plain yoghurt were 
Kluyveromyces marxinaus and Saccharomyces cervisiae and with 
what reported by Rohm et al. (١٩٩٩) who found that Kluyveromyces 
marxianus was one of the most frequently occurring yeast isolated 
from fermented milk products. 
 This study has revealed that the content of yeasts in raw milk is 
high. This explains why raw milk in these rural areas spoils quickly, 
which further puts emphasis on the important roe of Rob fermentation 
in milk preservation. The situation is similar to condition that prevail 
in other parts of Africa (Abdelgadir, et al., ٢٠٠١). However, the 
presences of different species of yeasts in raw milk are also likely to 
contribute positively to the fermentation of Rob. 
      Generally house hold levels Rob samples were highly 
contaminated especially those collected from the rural production 
sites, followed by Rob samples from market and then from Capo 
Factory which was less contaminated. 
 It was found that Saccharomyces cerevisiae and Candida keyfr 
were the most dominant yeast spp. in Rob (٦٠٪ and ٢٠٪ respectively). 
      Despite it's inability to assimilate lactose, Saccharomyces 
cerevisiae was the dominant yeast species throughout fermentation 
process. The growth response obtained could be explained by the 
utilization of the trace amounts of glucose and galactose in milk, 
however, Candida kefyr occurred less frequently although it ferments 
lactose. These results were in agreement with those reported by 
Abdelgadir, et al. (٢٠٠١) who found that the predominant yeasts of 
Rob sample were S. cervesia and Candida kefyr. 
 In other investigation S. cervesia has been isolated from raw 
milk but in low numbers (Abdelgadir, et al., ٢٠٠١). 
 According to the review by Tuder and Board (١٩٩٣), S. 
cerevisiae has been reported to be associated with dairy products, 
whereas C. kefyr has shown to occur frequently in cheese (Fleet, 
١٩٩٠). 
 Both K. marxianus and S. cerevisiae have been isolated from 
blue veind cheese (Deboer and Kuik, ١٩٨٧), samples of yoghurt (Fleet 
and Main, ١٩٨٧, Fleet, ١٩٩٠) and considered as normal to kefir 
(Iwasawa, et al., ١٩٨٢; Engle, Krush and Teuber, ١٩٨٦; Marshall, 
١٩٨٦). S. cerevisiae appears to be involved in the fermentation of 
koumiss and laben. 
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Conclusions and Recommendations: 
٦٫١. Conclusions: 
• The measured pH of different Rob samples was in range of 
٣٫٨٥-٤٫٦٥ in household levels, ٤٫٠١-٥٫٠١ in public restaurants 
and ٤٫٠٠-٥٫٠٦ in capo factory. 
• The most predominant isolated yeast from different Rob sample 
was Saccharomyces cervisiae (٦٠٪), which found in capo 
factory samples more than public restaurant and household level 
samples. 
• The second frequency occurring yeast was Candida kefyr (٢٠٪), 
which found in household levels more than others. 
• Saccharomyces globous, S. exigus, found to be ١٠٪, ٢٪ 
respectively, the last one isolated from household level samples 
only. 
•  Kluyveromyces marxianus, K. lactis, found to be ٥٪, ٣٪, 
respectively; both were not isolated from capo factory. 
• Rob from capo factory contain small number of yeast and with 
a suitable pH and high quality. 
٦٫٢. Recommendations: 
• Rob should be prepared in hygienic condition and technical 
methodology to obtain standardized Rob for sale to 
consumers. 
• Acidity control in acceptable range (PH: ٤-٤٫٥), leads to 
production of Rob with better quality. 
• New yeast isolate may attract the attention of the diary 
industry for development of starter cultures as well as for 
new products and new tastes. 
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